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[Title of the Invention] METHOD AND DEVICE FOR INJECTING
LIQUID CRYSTAL INTO LIQUID CRYSTAL DISPLAY DEVICE

[Abstract]

[Object] There is provided a cheap dispenser-type method
and device for injecting a specified amount of liquid
crystals into a liquid crystal display device, without
wasting the liquid crystals.

[Solving Means] Liquid crystals are filled in a cup having
a hole in its bottom, and are heated to cause phase
transition so that viscosity of the liquid crystals is
lowered; Then, a specified amount of the liquid crystals
drop from the hole to inject the liquid crystals into a
liquid crystal display device. A liquid crystal injecting
device includes a liquid crystal cup having a hole in its
bottom and a means for heating liquid crystals contained in

the liquid crystal cup.

[Claims]

[Claim 1] A liquid crystal injecting method for
injecting liquid crystals into a liquid crystal display
dévice comprising:

filling the liquid crystals in a ligquid crystal cup
having a hole in its bottom;

heating the ligquid crystals to cause phase transition
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so that viscosity of the liquid crystals is lowered; and
dropping the liquid crystals from the hole to inject
the liquid crystals into the liquid crystal display device.
[Claim 2] A liquid crystal injecting‘device comprising
a liquid crystal cup having a hole in its bottom and a means
for heating liquid crystals contained in the liquid crystal

cup.

[Detailed Description of the Invention]
~[0001]
[Technical Field of the Inventipn]

The present invention relates to a method and device
for injecting liquid crystals into a liquid crystal display
device, in a process for manufacturing a liquid crystal
display device using ferroelectric (or antiferroelectric)
liquid crystal.

[0002]

[Description of the Related Art]

When injecting liquid crystals into a liquid crystal
display device, there are two methods for injecting the
liquid crystals into an empty cell. That is, there are a
method (jar type) for storing the liquid crystals in a flat
liquid crystal vessel and immersing an empty cell in the
liquid crystal vessel to inject the liquid crystals into the

empty cell, and a method (dispenser type) for dropping a
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required amount of the liquid crystals onto an empty cell
"located horizontally while measuring the amount of the
liquid crystals. Generally, the ferroelectric or
antiferroelectric liquid crystals are very expensive.
Accordingly, in the jar-type method, since an amount of the
liquid crystals must be stored in the liquid crystal vessel,
the liquid crystals are wasteful.

[0003]

The dispenser-type method is to solve the problem of
the jar-type method and drops a required amount of the
liquid crystals onto the empty cell. For example, a method
for discharging the liquid cfystals by a nozzle is disclosed
in Japanese Unexamined Patent Application Publication No. 5-
323334 and Japanese Unexamined Patent Application
Publication No. 5-265011. However, in these methods, since
an amount of the liquid crystals are required for filling a
nozzle or a cylinder or a predetermined amount of the liquid
'crystals are discharged by air pressure, the discharging
amount is roughly controlled and thus the liquid crystals
are wasteful.

[0004]

As another dispenser-type method, a method for
injecting the liquid crystals into a liquid crystal display
device by a nozzle while measuring the amount of the liquid

crystals using a micro-gauge and a driving means such as a
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motor is disclosed in Japanese Unexamined Patent Application
Publication ﬁo. 5-158007. In this method, the amount of the
wasted liquid crystals is reduced, but the means for
controlling the amount of the liquid crystals is expensive.
Also, since power such as rotary force of the motor must be
introduced into a vacuum device, the scale of the device
increases.

[0005]

[Problems to be Solved by the Invention]

Accordingly, the object of the present invention is to
provide a cheap dispenser-type liquid injecting method and
device which can inject a spécified amount of liquid
crystals into a liquid crystal display device, without
wasting the liquid crystals.

{0006]

[Means for Solving the Problems]

_ Accordihg to a first aspect of the present inventioﬁ,
there is provided a liquid crystal injecting method fdr
injecting liquid crystals into a liquid crystal display
device comprising: filling the liquid crystals in a liquid
crystal cup having a hole in its bottom; heating the liquid
crystals to cause phase transition so that viscosity of the
liquid crystals is lowered; and dropping the liquid crystals
from the hole to inject the liquid crystals into the liquid

crystal display device.
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[0007]

According to a second aspect of the present invention,
there is provided a liquid crystal injecting device
comprising a liquid crystal cup having a hole in its bottom
and a means for heating liquid crystals contained in the
liquid crystal cup.

[0008]

It is preferable that the liquid crystal cup is coated
with material having a property of repelling the liquid
crystals, such as Teflon.

[0009]

[Opération]

If the gelatinous liquid crystals are filled in the
liquid crystal cup and are heated above a phase transition
temperature to cause phase transition, the Qiscosity of the
liquid crystals falls drastically and thus the liquid
crystals easily flow. Accordingly, the liquid.crystals drop
from the hole of fhe liquid crystal cup in a predetermined .
size. Thereby, a specified amount of the liquid crystals
can be injected into the liquid crystal display device.

[0010]}

(Embodiments]

In Fig. 1, a dispenser 7 for dropping liquid crystals

onto an empty cell 5 is supported by a stay (not shown) in a

vacuum vessel (not shown) of a liquid crystal supplying
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device. The number of the dispensers is not limited to one
and adequately increases or decreases according to the size
of the liquid crystal cell 5. The dispenser includes a
cartridge heater 1 and a liquid crystal cup 2 fixed by
‘welding or the like to the outer side thereof. The cartridge
heater 1 contains a heater wire 3 and a thermocouple 4 so
that the liquid crystal cup is heated up to a specified
temperature by a temperature control means (not shown). The
liquid crystal cup has an inverted conical shape and is
formed with a hole at its front end. If necessary, slit is
formed according to a generator of the conical shape. Also,

the inner and outer surface of the cup are coated with

Teflon.

[0011]

Now, the state of dropping the liquid crystals will be
described with reference to Figs. 2 and 3. The gelatinous
liquid crystals 10 are previously filled in the liquid
crystal cup. A heater is turned on to heat the liquid
crystals contained in the liquid crystél cup to a transition
temperature (about 100 °C) to cause the phase transition of
the liquid crystals. Accordingly, the viscosity of the
liquid crystals fall drastically. The liquid crystal cup 2
is coated with Teflon over the entire surface and thus
repels the isotropic phase liquid crystals. Accordingly,

the liquid crystals drop from the front end of the liquid
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crystal cup. At this time, the size of the drop is
determined by the balance between the surface tension of the
liquid crystal and the gravity of the liquid crystal. That
is, the size of the drop of the liquid crystal may be
optionally determined by the diameter of the hole of the
liquid crystal cup, the opening angle of the cup, and the
existence of the slit of the cup. If thé size or the shape
of the liquid crystal cup is selected according to the
dropping amount, a specified amount of the liquid crystals
can drop without separate control. According to experiments
of the present inventors, .as shown in Fig. 3, if the
diameter of the hole of the liquid crystal cup is 2 mm, the
opening angle of the cup is 60°, the width of the slit is
1.5 mm, and the depth of the cup is 5.7 mm, three drops of
0.023g/drop (a total of 0.07 g) fall. The liquid crystals
which remain inithe liquid crystal cup are used in a hext
dropping process.

[0012]

On the other hand, the amount of the liquid crystals
which are first filled in the liquid crystal cup is the sum
of the amount required for one cell and d . In the present
invention,-any filling method may be used. For example, in
case of a small-scaled producing device, the liquid crystals
are manually filied in a plurality of dispensers, and, in

case of a large-scaled producing device, the dispensers move
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into a liquid crystal storing unit which is separately
prepared and directly draw the liquid crystals from the
liquid crystal storing unit. In any case, when the
precision of the filling amount is compared with the
precision of the required dropping amount, the difference of
at most +d is possible.

{0013]

The shape of the liquid crystal cup of the present
invention is not limited to the above-mentioned shape. For
ekample, the hole of the front end may have a teeth shape,
as shown in Fig. 4, and the inner surface of the front end
may be wrinkled, as shown in Fig. 5. Also, the heating
means is not limited to the above-mentioned means, and a
heater wire 12 is buried in the wall of the liquid crystal
cup, as shown in Fig. 6. Further, the liquid crystal or the
liquid crystal cup may be heated by infrared rays.

[0014]

[Advantages]

As described above, a cheap dispenser-type liquid
injecting method and device which can inject a specified
amount of liquid crystals into a liquid crystal display
device, without wasting the liquid crystals.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a perspective view illustrating the state of
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embodying a method of the present invention using a device
of the present invention.
[Fig. 2]
Fig. 2 is a side view illustratiﬁg the state of

dropping liquid crystals in the method of the present

invention.
‘[Fig. 3]
Fig. 3 is a perspective view illustrating an example of

a liquid crystal cup and a heating means of the present

invention.
(Fig. 4]
Fig. 4 is a side view of another example of the liquid
crystal cup of the present invention.
[Fig. 3]
Fig. 5 is a side view of another example of the liquid
crystal cup of the present invention.
[Fig. 6]
'Fig. 6 is a cross-sectional view of another example of

the liquid crystal cup and the heating means of the present

invention.
[Reference Numerals}
1: cartridge heater
2: 1liquid crystal cup
3: heater wire

4: temperature control thermocouple
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5: 1liquid crystal cell

6: 1liquid crystal injecting port
7: dispenser

10: 1liquid crystal

11: Teflon coating

12: buried heater wire
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